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(57) [Abstract]

[Constitution] As typical example for example (A) below-menti

_ oned system

[Chemical Formula 1]

K//m/n=80/7.5/12.5/20

So liquid crystal polyester 100 parts by weight (B) pH which i:
shown potassium titanate whisker and talc of 6 to 8 beingthe
liquid crystal polyester resin composition which combines 5 to
300 parts by weight with total amount, polyester resin
composition where themelt viscosity of said composition is 15
to 80 Pa-sec.

[Effect(s)] Liquid crystal polyester resin composition of this inv
ention anisotropy to be small, dimensional accuracy and
lubricity , thin film molding characteristic, heat resistance and
mechanical property doing, equilibrium becauseit is superior, it
useful electrical & electronic parts, automotive part, audio
part and the various mechanical part , especially, lubricity as
material for bearingwhich is needed.

[Claim(s)]

[Claim 1] (A) Below-mentioned structural unit [(I) (II) and (TV
] or it consists of [ (1), (1), (11I) and (IV)], (B) pHthe potassium
titanate whisker and average particle diameter of 6 to 8 5 to
300 parts by weight combining talc ofthe 2.0 to 6.0 m with
total amount vis-a-vis liquid crystal polyester 100 parts by
weight where liquid crystal onset temperature forms
theanisotropic melt phase of 330 °C or below, being a resin
composition which becomes, liquid crystal polyester resin
composition whichdesignates that melt viscosity is range of 15
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to 80 Pa-sec as feature.

/fﬁﬁ1 11 [Chemical Formula 1]

+0_@_co+ ........ (D

€“0-R-03>  eeeeen. (In .
€0—-CH:CH 0} -veeeen (11D
€0C—RsCOYF ...l .e ()
(FELKHOR! (X (However as for R1 in Formula
(2] | [Chemical Formula 2]

@ - )« <O -
cu,-?-i;ﬂ, |
e 2 ‘
e - OO . @O

NoRIEh-—BLEOBRERL, R2 X Empty to show basis of one kind or more which is chosen, as fo
r theR2
[€31] | [Chemical Formula 3]
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poRENE—BULOBERT, &=, AP XIIKRRF
FLISERRFERL, HENME [ QD +U1) ] sl
ey (IV) RRROIZHBELTHD)

[BRA2) BWRE1IZBLT (B) OFIVBAUIL
HAADERNDEDOHENZO070~95/5 (ERKL
) THIBRA 1 BROFERZRY TXFILEIEERY.

(BRE3)] BRE1BLT (B) DpHMNE~B8DF4X
UBHAYILYIAZAANK, T i gO 435 BERATRS
h36—F2UBHYSLTHIRREA 1 BROFRARYT
ATFILEERARY. |

[READ ML LA
[0001]

[ERLOHNEBSEF)] ARAITMMAGE. Hatt. AR
Bit. TEHRESLUCELGI-®h, MORIFEABLSNAR
2528398 L=t AT AR Y THIEA/RYIE
T3, BITRLIARRBRIOBES K UTERELFXS
Th, D, BYFZIPLIZOLEROSSTREEED
BEEMEOTIEVENA-BRIFEERTIRGARIIX
FALIEBERDI-EAL. 8BS - BF - REPRSS. BBE
BAESS. AEHREESS. SRERBAE. X771/ —
FAEBR. OARBEAESS. tPXERBEESSTEDHER
ICRBIEHAIADIBERY ATFILEIBERDICET 0
THD |

[0002)

[ERDEF) BETSAF v OBMIREIZHT ZERM
FTETEEY., BAOTFRUEERT IR THIRSH
fIh, HRIZHEINATVS, EHTILHFHOFETLHERN
ERBETIALRAUOERRY THBN-HBE BB
MUEZETIATIESATWVWS, Cho2AHEREL
BRTIRYTELTE. Bxlde —EFOF L REBERIC
RUIFLUTFLIEL—rEHESLI-BRRUYIATIL
(45BBFR4 9—72393828) . p—E FOXLKBE
BL6—bEFOFL—2—F 7 FIBEHRESL-TARKRY
IZXFIL (KRAMES 4—7769 15048) . £f-. p—L
FoX  RASMZ4, 4’ -2 RFaFIETZzNET
LI72LEE. A VIS LREH#BESLEBRRARYIZATL (
BAFAS7—24407508) LEMRTSIAhTINS,

Empty basis of one kind or more which is chosen is shown. In:
ddition, X in Formula shows hydrogen atom or chlorine atom,
structural unit [(II) + (III)] and thestructural unit (IV) are
equimole substantially. ) .

[Claim 2] Liquid crystal polyester resin composition which is
tated in Claim | where ratio of potassium titanate whiskerand
talc of (B) is 30/70 to 95/5(weight ratio) in Claim 1.

[Claim 3] Claim 1 putting, pH of (B) liquid crystal polyester re¢
in composition which is stated inthe Claim 1 whichisa 6 -
potassium titanate which is shown with Chemical Formula wher
thepotassium titanate whisker of 6 to 8 becomes K2Ti6O13.

[Description of the Invention]

[0001]

[Field of Industrial Application] This invention mechanical pro
perty and heat resistance , thin film molding characteristic, is
superiorin dimensional accuracy, and lubricity equilibrium whi
at same time can givethe satisfactory appearance of molded
article regards liquid crystal polymer resin composition which
possesses performancewhich is done. Furthermore details are
improved strength and dimensional accuracy of thin molded
article, At same time, it regards liquid crystal polyester resin
composition which possesses abrasion property wherethe
degree of damage of flexible metal like aluminum alloy at time
of sliding quiteis small and is superior, electricity * electron *
electrical-related part , the automobile-RELATED part ,
precision machine related part and audio-RELATED part, the
optical fiber-RELATED part , OA equipment-RELATED part,
it is somethingregarding liquid crystal polyester resin
composition which is used for ideal for chemical equipment
related part or other application.

[0002]

[Prior Art] Request recently for high efficiency of plastic increa
ses more andmore, polymer which possesses various novel
performance is developed many, isoffered to market. Itis
observed in point which possesses fluidity and mechanical
propertywhere liquid crystal polymer of optical anisotropy
which designates parallel array of molecular chainas feature
even among them is superior. liquid crystal polyester (Japan
Unexamined Patent Publication Showa 49 - 72393 disclosure)
which copolymerizes polyethylene terephthalate to for
example p-hydroxybenzoic acid as polymerwhich forms these
anisotropic melt phase, and liquid crystal polyester (Japan
Unexamined Patent Publication Showa 54 - 77691 disclosure)
which copolymerizes p-hydroxybenzoic-acidand 6 - hydroxy
- 2 - naphthoic acid, in addition, 4, 4'-di hydroxy biphenyl
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[(0003] LALEBASCHhSOBSKY JIERYARIZ
HAOHROBBMOBEINEL F-. ABIBENKENS
&, NEBHMRAES JUTERAEMFERIIXREVG Y
DRAEFETHEHECHO ATV, B, BRRYT
(SR & BRI RSBATODIOTHROREGKELT
BLCAVLMINRELLANCLDIZFERAEEIXRELE
HEVSHBEANH -, ChOoDRAERRTIFEEL
THPZEERR ) QIZHSABEZBENT I LIZLYR
FENESKTEIHE (S1—FAPx2X+27%, 8%,
7~148. 1975) . £f-. FFHKIARYIZATFI®
H4—E FOFYIBRFILBHIOLRBHEZRS LN
BESSIURAMLZURTIHE (BHEM61—-19515
650, BHM62-8144880W. ¥BEE2—-14
246828 . T, RAMBBMEEEAL S 5ERNT
HRYIZFLICEER RS I UBEEDEZREL. RS
HEBREDONS O REEDIAE (HW63—-146959
S8 TEMBREATINS,

[0004]

(RELFBRLED ETHRE] LALEAL, H5AHEH
EFNTAEETIRAUOBLICIDRESHDIDLODOHE
REOETLABRRAZELTIENMY A, RSB LDL
. FETHBEEELBRAP VBEIEMLET SO0, BFHORA
BIEMrR->TAEC ., BOMEABEL NI BRICIIRAN
IZEBTIT EMNELEEHLLE WS BSNERALSH D
CEdhhvot. FRUBAYDLBRERETIHEICS
WTIERB QI BEREREICERHIBEDRNHILOD
BIHAEES S USBRESORAEIMEOTEIZLEL
TEY . BRANICEATIZENTELL, T, BRBX
BLUBHEDBESBHCHBARSTIAETEHELERAIC
A LB EOPMBEBEMNESII T THEOHEA
£bhh, FHRRBECOHEREL TR TN EAMBALE
o TLTERBPHESEX., ChoDBEALZRETHEANT.
B, BEOBEEZHTIWRARIYIAFMCpHHNE~8
DFALUBHYYMLY L RAHEBREST S LT YBERNE
HizBh, RAMINE . FARBLS S UCERENRY
HBEREY IRFILERDERRL-A. EC#LVTER
EBSUEMENERSMIBHEBEREGQOSBFICENTE
. EOBEESTLHTHEVR BN ENDhA T,

and terephthalic acid and theliquid crystal polyester (Japan
Examined Patent Publication Sho 57 - 24407 disclosure) etc
which copolymerizes isophthalic acid are disclosed in p-
hydroxybenzoic acid.

{0003} But these liquid crystal polymer mechanical strength of 1
ight angle direction are low in flow direction and, the mold
shrinkage is large, namely it is known well that it possesses or
other deficiencywhere mechanical anisotropy and dimension
anisotropy are very large. But especially, because as for liquid
crystal polymer fluidity and mechanical property aresuperior, it
is used mainly, as molded article of thin membrane as for
theextent anisotropy where molded article becomes thin
membrane had problem thatbecomes large. method which
makes anisotropy small by adding glass fiber to for example
liquid crystal polymeras method which improves these
deficiency ( rubber digest Vol.27 ,8 number, 7 to 14 page and
1975), In addition, potassium titanate fiber is combined to
wholly aromatic copolyester and thermotropic liquid crystal anc
themethod which improves mechanical strength and

anisotropy ( Japan Unexamined Patent Publication Showa 61 -
195156 disclosure , Japan Unexamined Patent Publication
Showa 62 - 81448 disclosure and Japan Unexamined Patent
Publication Hei 2 - 14246 disclosure ), in addition, theplatelet
powder and fibrous substance are combined in melt
processability polyester which can form the anisotropic melt
phase, anisotropy and method (Japan Unexamined Patent
Publication Showa 63 - 146959 disclosure) etc which takes
balance of thestrength are disclosed.

[0004]

[Problems to be Solved by the Invention] But, With method whi
ch adds glass fiber decrease and poor external appearance of
theimpact strength of those which is effect just are caused to
decrease of theanisotropy, it to be, fluidity was impaired, in
addition abrasion resistance as for limit PV valuealthough it
improves, damage of counterpart member is large rather,
itunderstood that it is fatal deficiency that thing which is used
for thepractical is greatly difficult to application where
lubricity is needed. Regarding to method which combines
potassium titanate fiber, as for mechanical performance ofthose
which is certain extent effect or anisotropy of thin molded
article it cannot usefor decoy and practical in appearance of
molded article and abrasion resistance by comparison withthe
method of former. In addition, with method which simply it
jointly uses combines the platelet powder and fibrous substance
intermediate characteristic when both is combined to alonejust
is acquired feature of both to be lost, either thin film
moldingcharacteristic and abrasion resistance without being full
was ascertained. Then as for these inventors, Cancels these
problem with object which, Already, It is superior in mechanica
property due to fact that pH combinesthe potassium titanate
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[0005]) &>THRHEX. LROMBELEARHL. HEN
Bt TIRE. WARBH. TERES X CERIEIZ®A.
HOBhRESNMIEZSARIOEWL-CREAT &R
RYTXTAHIBERNERSI L EREET S, |

[0006)

(REZRRTI-HDOFH] ZRAFS I LERBEERR
FTRALBRERMLE-BR. FRAICHEL,

[0007) T4bb, EREBIE (A) TREZHEM [ (1
Yo U BET AV Y F=x [ (1) o aD LD

BXU (V) ] oY, HSEMEBEN3 30CLUTD
RAMEMBEERTIRSRIYIRTIL100ERAICH
LT (B) pHMNE6~8DFFIUBAIHDLYILRANELY
M FEMN2. 0~6. OumDINIEEBHETS~3
COERBLZMS L THLIMBERDHTH > THERMMEI
5~80Pa-secHDBATHI-LERMETIASR
IR TIIHIBHERYS. R (B) OpHMNE~8DFF
BHUHYLYL AHEILIDERRHEM30.770~95
/S5 THABRRYIXTFLSBERDELY (B) OpH
Ne~8DFEUBHAYDLILANNK,T i g043%

BAEPERTCRENDIE6—FEIUBHAIHLTHIERARIT
ZTNEIBRRDERBTILOTH D,

whisker of 6 to 8 in liquid crystal polyester which possesses
specificstructure, anisotropy is small, liquid crystal polyester
composition whose thin film molding characteristic andthe
lubricity are satisfactory was proposed, but furthermore
regarding thefield of ultraprecision molded article which harsh
dimensional accuracy and lubricity is required, as forthe extent
fully always understood.

[0005] Depending, this invention cancels above-mentioned pro
blem, mechanical property andthe heat resistance, thin film
molding characteristic, is superior in dimensional accuracy, anc
thelubricity equilibrium which can give appearance of molded
article which at same time issuperior designates that liquid
crystal polyester resin composition which possesses
performance which isdone is obtained as problem.

[0006)

[Means to Solve the Problems] These inventors in order that ab
ove-mentioned problem is solved, result ofthe diligent
investigation, arrived in this invention.

[0007] As for namely, this invention (A) below-mentioned stru
ctural unit [(I) (II) and (IV) ] orof [ (1), (ID), (11I) and (TV)] to
consist, (B) pH potassium titanate whisker and average particle
diameter of 6 to 8 talc of the2.0 to 6.0 m combining 5 to

300 parts by weight with total amount vis-a-vis liquid crystal
polyester 100 parts by weight where the liquid crystal onset
temperature forms anisotropic melt phase of 330 °C or below,
being a resin composition which becomes, itdesignates that mel
viscosity is range of 15 to 80 Pa-sec as feature liquid crystal
polyester resin composition , pH of above-mentioned (B) pH of
liquid crystal polyester resin composition and (B)where
potassium titanate whisker of 6 to 8 and weight ratio of talc are
30/70 to 95/5it is something which offers liquid crystal
polyester resin composition which is a 6 - potassium titanate
which is shownwith Chemical Formula where potassium titanat:
whisker of 6 to 8 becomes K2Ti6013.

[o008] [0008]

{£a] | [Chemical Formula 4]

0-{Oy-C0F e (N

“€0-R~0) = eeees an.

<0—CHCH+O0F  ereeeees (11D

€0C—RLCOF e )
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(FzELXPORI (However as for Rl in Formula

[£5] | [Chemical Formula 5]
CHa " Cls
\ . O
CHs CHs
Cli; )
cn,-'c-cu, | %

oo - @Ler. @O

MoRITh:-—ELULEOBERL, R2 X Empty to show basis of one kind or more which is chosen, as fo
~ rtheR2 '
(k6] | [Chemical Formula 6]

&. T . 00
@ocuzcnzo;@\ @—0@"

POREN:—BLLIORETRT, . KPXIEKRFRF  Empty basis of one kind or more which is chosen is shown. In:

FSERRFERL, SREHRe [ () +01) ] i ddition, X in Formula shows hydrogen atom or chlorine atom,

B (IV) EREHICETILTHD) . structural unit [(IT) + (IIT)] and thestructural unit (IV) are
equimole substantially. ) .

[0009) ARATLSHRKY TXFLLE, RAEE [0009] Liquid crystal polyester as it is called in this invention is
MEEERTIRIUIRTALTHY . FEEFF ALK polyester which forms the anisotropic melt phase, it is a
LBE, BEEESH X UBE, FEECHLRZLEE, T polyester which consists of structural unit which is chosen
FLUSAFLHAREDNSRTh-REREN B HRY fromthe aromatic oxycarbonyl unit , aromatic dioxy unit,
IXFILTHB, ‘ aromatic di carbonyl unit and ethylene dioxy unit etc.

{0010) ER#AERN (1) Fp—t FOFLRBER [0010] As for above-mentioned structural unit (I) being a struct
ALERLERYIATFIOMEHETHY . MMM (11 ural unit of polyester which isformed from p-hydroxybenzoic
) IX4, 4 —SEFDXLEIz=N. 3, 3, 5, 5 acid to be, As for structural unit (IT) 4, 4'-di hydroxy biphenyl,
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P —FRSAFIA-4. 4 —SEFQFIETIZN N
fKaQXx/) o, t=TFinA QX o, TxZINAF
o¥/ v, 2, 6-ErKAaxL+I8L2, 2, 7-CE
Faxs+I48Ly, 2. 2-FR (4—tFoF* Iz
W) FaskyBstUs, 4 —-PEFaFI P TIzINI—
FAHSRENE-ZEFESE Faox eSO o ER LR
FHHMAE, HEBRE (DRIFLITYI—AHLERL
-GG E, WERY (IV) XFLI2ZAR. 1VYI5L
B4, 4 =S THhLEKEUER 2, 6-FT5L
YUhLRUB, 1, 2—EX (7z/%Y) T52—-4,
4’ —CHLRUB, 1, 2—-EXR (2-2al07x/F%Y
) I8v—4, &' ~CHhLRUBELU4, 4 —DTx
ZANI—FACHLRUBISREN:-FERESHILE R
NoERLI-BEHUEERATT, ChdD55R1 A

(7] |

THY. R2 A

{ie8] |

<9~

THAILDOMNKIZHFELL,

[0011) ZRBIFFELFATEZIRAERIIZAFIV
TrmmMEREE [ (1) . (D BT UM 1 £ [ (
Iy o U U B&T UV ] hoLIRBEEKTH
Y, LRBERE (1) . 4D L (I BXU V) DR

SBIEETHDS, LHrL. AMBOANSRORESE
THHZ EMFELL,

[0012) THbs, LREEHMA (D 2ELBEE.
Watt. BRELUARNSEO AN S EIEEERM [ (
I+ D1 + Ay +3Ui) J ®60~95
FELGAFELC. 82~93FNAWMIYFELL, Fi-
CBEBERGEOID L)+ an +301D 1 w40~

SELWHIFELL. 18~7FE/LWHAEIYFELL,

[0013) £/, #E¥M (1) ~ (1) OFEILLIIHHER
HERBEDONRS U ADADLHELLIXT75/725~95
/5THY. KYBRELCIZ78./22~93/7TH5.
Fho. HERE (V) (EHGERE [ 0D +01D) ] &XRR
BICHEELTHD. |

[0014) —%4. LRWERG (1) £2EFLVRERRA
Bt SAHh o LREERE (1) X[ (1) + (D)1 D04

3,3.5,5 - tetramethyl - 4, 4'-di hydroxy biphenyl ,

structural unit which is formed from aromatic dihydroxy
compound which ischosen from hydroquinone, t-butyl
hydroquinone , phenyl hydroquinone , 2,6-di hydroxy
naphthalene , 2,7-di hydroxy naphthalene , the2,2 - bis (4 -
hydroxyphenyl) propane and 4, 4'-di hydroxy diphenylether,
structural unit (III) structural unit which is formed from
theethyleneglycol, structural unit which is formed from
aromatic dicarboxylic acid which is chosen fromthe terephthalic
acid, isophthalic acid , 4, 4'-di phenyl dicarboxylic acid , 2,6 -
naphthalenedicarboxylic acid , 1,2 - bis(phenoxy) ethane - 4, 4'-
di carboxylic acid, 1,2 - bis (2 - chlorophenoxy) ethane - 4, 4'-

- di carboxylic acid andthe 4, 4'-di phenyl ether dicarboxylic acid

each shows structural unit (IV). R1 among these

[Chemical Formula 7]

So to be, R2
[Chemical Formula 8]

So those which are especially are desirable.

[0011] Liquid crystal polyester which can be used for this inven
ion desirably theabove-mentioned structural unit [(I) (II) and
(IV) ] or is copolymer which consists of [ (1), (1I), (11) and (IV)]
theabove-mentioned structural unit (1), (11), (111) and amount of
copolymerization of (IV) are option. But, it is desirable to be
following amount of copolymerization from point of the flow
property.

[0012] When namely, above-mentioned structural unit (III) is i
ncluded, above-mentionedstructural unit [(I) + (II)] 60 to 95
mole% of [(I) + (II) + (1) ] is desirable from point of heat
resistance ,the flame resistance and mechanical property, 82 to
93 mole% is more desirable. In addition, structural unit (IIT)
40 to 5 mole% of [(I) + (II) + (1) ] is desirable, 18 to 7 mole%
ismore desirable.

[0013] In addition, mole ratio of structural unit (I)/(II) is prefer
ably 75/25 to 95/5 from point ofbalance of heat resistance and
flow property, is more preferably 7 8/2 2 to 93/7. In addition,
structural unit (IV) structural unit [(II) + (II1)] is equimole
substantially.

[0014] On one hand, when above-mentioned structural unit (111
) is not included, as forthe above-mentioned structural unit (I)
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be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727)



1HiS PAGE BLANK (15710



JP 93320483A Machine Translation

‘O~90FNNTHIZENFFELS, 60~88FE/LHT
HBZEMBITHFEL . MERM (V) ISHEHE () &%
RUI=BELTHD,

[0015] 8. AR\THELIFATZILRASR
YIRATFIILZERMSTIRITITLRERERES (1) ~ (V)
ABETIRSLSMNIZ. 3" =Tz THLEVE.
2, 2 =S NCHALBUOBBEDOFEFRCHLERY
B, PCEUER. PESAVR. ENLUB. FTHUUF
VEBEEDBHERSHLA VR, AFSEFOTFLIFINLE
LEOEBBIXOHILAVR., 7aing Fax/ o AFIL
NMEOX/Y, 4, &' —CEFOXSCIIZILANK
V.4, 4 =SEFQFILTIINALTLE, 4, 4
=T EROXIRYI I/ VBOEFESH L. 1,
4-TRoTH—=N. 1, 6=AXHLTHA—N, FFRY
FATYI—=I, 1, 4=0a~FHTFH - 1, 4
-0 0AXHY AR - LBEOBYIEK. BRI
BEUMm—EFOFLXBER. 2. 6—cFOXFIF T
IBLGEFOEEEE FOXohLRVBESLIUp—-F I/ D
/=), p—P 3/ RBERLELERPFOANZALD
LOEEOLRSORBETESICHREBAELOHDII LHtTE
5,

[0016] KBV THEL(GATEZLRAAR
YIZFIIOMESEE. BB, 290RY TR
FLOBRSHITELTHETES, (

(0017]) MxIFE. LEWMEHMG(1]) Z2EFLEVREE
(1) ~ (4) . WEHE (1)) ZETCHSEF (5) OUE
HENFELCBIFSh S,

[0018]) (1) p—7HFFIREBERBLUS, 4
—SPHRrELETIoN, ST IFIRVEURE
DFEEECE FOXEeBOCT7UNEHET LTI NLE
BEOEEERSHLR VB OREBRBEBEREICK>TH
BT A,

{0019] (2) p—EFOXFRRERELU4, 4
—CEROFVETIzoIN. N FOX/ VB EDERED
ERFaxIiedP. TLISABLEEDFEESESHLRVE
CEAERERBEIET. 7z /—IEKBEE7LIEL
-, BEREEARDGICE>THNAETIHZE.

[0020) (3) p+E FOFLRABFRBLUS, 4’
-SERAFLEIIoN, N FOX ) VB EDEEED
EROZFIEESY. FLIZABLGEEDESEHES VKRB
D IITZLNIRTFIAOSB 7/ —ILBERBERGITELST
BT DAE,

[0021]) (4) p—EFOXLREBFERBLUTFLIZ
IBEEDESESHLEVBIZHREHOS 7z Lh—R
F—FERBEIET. FREFRASIIZANIRTILELED

it is desirable from point of fluidto be a 40 to 90 mole% of [(I)
(II)], especially it is desirable to be a 60 to 88 mole%, the
structural unit (IV) structural unit (IT) is equimole substantially.

[0015] Furthermore, When condensation polymerization doin
g above-mentioned liquid crystal polyester which can be
useddesirably with this invention, other than component which
forms theabove-mentioned structural unit (I) to (IV) 3, 3'-di
phenyl dicarboxylic acid , Furthermore it copolymerizes 2, 2'-di
phenyl dicarboxylic acid or other aromatic dicarboxylic acid ,
adipic acid, azelaic acid , the sebacic acid , dodecanedioic aci
or other aliphatic dicarboxylic acid , hexahydroterephthalic
acid or other alicyclic dicarboxylic acid , chloro hydroquinone
methyl hydroquinone , 4, 4'-di hydroxy diphenylsulfone , the4,
4'-di hydroxy diphenylsulfide , 4, 4'-di hydroxy benzophenone
or other aromatic diol , 1,4 - butanediol , 1,6 - hexanediol ,
neopentyl glycol , 1,4 - cyclohexanediol , thel,4 - cyclohexane
dimethanol or other aliphatic , alicyclic diol and m -
hydroxybenzoic acid , 2,6 - hydroxynaphthoic acid or other
aromatic hydroxycarboxylic acid and p-aminophenol and p -
amino benzoic acid etc in range of little ratio of extent which
does not impair theobject of this inve% tam do thing.

[0016] Regarding to this invention, manufacturing method of a
bove-mentioned liquid crystal polyester whichyou can use
desirably is not especially restriction, can produceaccording to
polycondensation method of polyester of public knowledge.

[0017] When for example above-mentioned structural unit (III)
is not included, when (1) to (4), structural unit (IIT) is includec
you can list manufacturing method of (5)desirably.

[0018] (1) Method which is produced from diacylated product :
nd terephthalic acid or other aromatic dicarboxylic acid of p -
acetoxy benzoic acidand 4, 4'-di acetoxy biphenyl and para di
acetoxy benzene or other aromatic dihydroxy compound with
deacetylating polymerization reaction.

[0019] (2) Acetic anhydride reacting to p-hydroxybenzoic acid
and 4, 4'-di hydroxy biphenyl , hydroquinone or other
aromatic dihydroxy compound and the terephthalic acid or
other aromatic dicarboxylic acid, method which it produces
acylation after doing phenolic hydroxy group,with
deacetylating polymerization reaction.

[0020] (3) Method which is produced from biphenyl ester of p-
hydroxybenzoic acid and 4, 4'-di hydroxy biphenyl ,the
hydroquinone or other aromatic dihydroxy compound and
terephthalic acid or other aromatic dicarboxylic acid with
phenol-eliminating condensation polymerization.

[0021] (4) After reacting, designating diphenyl carbonate of des
ire charge as biphenyl esterrespectively in p-hydroxybenzoic
acid and terephthalic acid or other aromatic dicarboxylic acid,
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‘B, 4, 4 =TEFQFPETIZN. N FaAX/ LB
FOFEFECE FaxsedfEmi. ROz /—LBESE
ERIc&>TUERT IHE.

[0022) (5) RUIFLUFLIRL—IHEDRY
T AYITERZER (B—EFAQFLIFI) TLIE
L— M EBEESHLHAVBOER (B—EFOFLIF
L) IXRFAOFETT (1) Fhik (2) OFRILYN
#TdH%.

[0023) Ft-. ChOOERSRBHIZEIBEIIENT
MEEFALTHLL, BRBARGICHATAMEE LTI
BRE—8. FFSTFLFIR—F, BBHYILELY
BRF FUSL, SREZPUFEL, RRITRIILBE
DERBESBNRBITHY. LU, Iz /—ILER
SOREHTHD.

[0024) XRBIZHEFIRBRYVIXFIL (A) FRY
AINAQT /= LD THESEEIET L ENTHRE
303HY. FOEICIZ0. 1g/d | OBET60°CTH
ELEBETO. 5d 1 /gllEFELL. HBITLRBIRAR
U1 #8LBEEITI. 0~3. 0d | “ghFELL.
LREEHA () ZEFELVESE2. 0~10. 0d |
e FELLY,

(0025) £f. ARF=BHEEAHKYIATL (A)
DRAEEIX15~100Pa-sechtFELL, ®iZ2
0~80Pa-sechEUFFELL,

[0026) BRKEIZ15P a « s e c RATIIWKRNR
BAFR+HELBEMY I BMELRREL D, T, 10
OPa-*sec®BAbs. REMOAMUNFRRIZESE
rYM, BRERBIIATFLMCFEIUBAIDILILAANBE
U2 LYERETIHR. FEUBHNYHILBEOITRNSEL
BROBHDOET. BUBBUNTRELZZOTLTHY
BFFEL L,

[0027]) b, COBRMSEIIRS (Tm) +10°CH
&@#T, FYHEE1. 000 (1B . /ALY MXZHE
FO0. 5mmoxEZT1T. OmmOEHTTREXTO—T
AB—Ic& o TRIELIETH S,

[0028] CCT. BAE (Tm) EIXRERRARIZEN
T, BEA*SETLA-HYREERBIS20°C/ HDRBES
THELEBIIRASKIRB/E—Y 2K (Tm!) ORAE
. Tml! +20°COBETSHHMRFELI&. 20°C/ 570D
BEEUTERFT—BAHILI-%, BE20C/90RE
ZHTRARL-BIZBIASHhIBRE—HVDZE (Tm2) %
#Y, - - :
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method which it producesincluding 4, 4'-di hydroxy biphenyl
and hydroquinone or other aromatic dihydroxy compound,
with phenol-eliminating condensation polymerization.

[0022] (5) Polyethylene terephthalate or other polymer , under
existing of bis(-hydroxyethyl) ester of aromatic

dicarboxylic acid such as oligomer orbis(-hydroxyethyl)
terephthalate method which is produced with method of (1)
or (2).

[0023] In addition, in necessity it is possible to use catalyst thes
e condensation polymerizationtimes. stannous acetate ,
tetrabutyl titanate , potassium acetate and sodium acetate ,
antimony trioxide and metal magnesium or other metal
compound are representativeas catalyst which is used for
condensation polymerization, especially, are effective tothe
case of phenol removal condensation polymerization.

[0024] As for liquid crystal polyester (A) in this invention there
are also some whose it is possibleto measure intrinsic viscosity
in pentafluorophenol, at that case 0.5 d/g or greater is
desirableat value which with density of 0.1 g/dl was measured
with the60 °C, when especially above-mentioned structural unit
(1) is included, thel.0 to 3.0 dV/g is desirable, when above-
mentioned structural unit (IIT) is not included,the 2.0 to 10.0
dl/g is desirable.

[0025] In addition, melt viscosity of liquid crystal polyester (A)
in this invention 15 to 100 Pa-sec isdesirable, especially 20 to
80 Pa-sec is more desirable.

[0026] Melt viscosity under 15 Pa-sec mechanical property lubr
icity becomes defect notonly becoming insufficient. In additior
when it exceeds 100 Pa-sec, when fluidity when formingnot
only becoming defect, combining potassium titanate whisker
and talc in the liquid crystal polyester, breakage loss of
potassium titanate fiber to occur, because decrease, and
thelubricity of mechanical property become defect, none is
desirable.

[0027] Furthermore, as for this melt viscosity with condition of
melting point (Tm) + 10 °C, as for the shear rate 1,000(1/
second) and nozzle size it is a value which was measured due t
Mooney-type flow testerunder condition of diameter 0.5 mm
diameter X length 1.0 mm.

[0028] Here, polymer which completes polymerization melti
ng point (Tm) inthe differential calorimetry, after observing
endothermic peak temperature (Tm 1) which is observed to
occasionwhere from room temperature it measured with rising
temperature condition of 20 °C per minute, with
thetemperature of Tm 1 +2 0 °C 5 min after keeping, with

“cooling condition of the20 °C per minute after cooling once, it

points to endothermic peak temperature (Tm 2) which is

P.10

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727)



‘THIS PAGE BLANK (usrr0)



JP 93320483A Machine Translation

[0029]) Ff=. ARAIZETIBRRIIATIL (A)
DBEAMBBEII3IIOCUTTCHIZEMDBATHY ., T
W ETREDENS240~330CTHAIZENNFEL
L, HRBAEREA3 3 0°CERA D & BRBEHES ORI
DREEZRLTISHENE UCMBRNIFEOET. RARDE
XK. BIUBHUHATREGDIOTLTREFEL (LG,

[0030) CCT. ARMEREIRABRBOREEIS

OET. REMBL. TYSHTCHLARERT IEETH

.

(003 1) ZEBIEBTIFIVEAIDILIAANE
PMAEK2,& T i OLEHRRE & LTHALE. BRUE.
AREBEUIFVIRAEGBEICEYMBESHhDIVAADLT
HoT. PR, KoTiOz. KT i 04, KT
409, KoTigOy3. KT igOy7. KT i,
6013 DERRTRENZFILRMAIVLD 4 ANGE]
BEIFEND, IS, KT i 60,38 3LERXTREN
36 —FRURN YLD A AN EHANRNBIAR LA
THb, |

[0032) ChoFE U BAVDLD4ADDp HIZE~
SOTHATHEEMNBDETHY p HA 6 KRB TIIMEMR
ENETTH0HELTEBENARRELGY ., £, p HM
SHMADEBRBRVIRATIVEFIVBAVDILDIARNAD
REBS I URMBMIBFCERRY X TFILOMKSRIE
EIh, BEOBYE. FICRERSENMETTI0TVTHE
BFELLEL,

[0033)CCTC. pHERFEUVBHAUDLDAAN
aEAAUFTRAKI0O0OmIIZMAT. 1 0OLMRIBPLTE
BWELEERL. BBREEX20°CTRHELI-BTHS.

[0034) £f-. pHE~B8DFIBHYDILILRD
ORMFIZ0. 02~2um,. FELLIFO0. 05~1um
OEBEOLDONLEE L FERTED, @HHRIX2~400/
m. BFELIIS~1 00 umOFBHADLONLFELEA
TE5, |

[0035] RBAIEATIFLI BEHHFEN2. O
~6. OumTHBIZEHBATHY., K. 2. 5~4.

OumbFBTHD. RYHFEN2. O umEKBTEFS
VBAUDLY A RN EFALTLRE, BEROURDR
. RASOHDRE S CTEBENHSERIVATHELLS

observed tothe occasion where it measured for second time witk
rising temperature condition ofthe 20 °C per minute to room
temperature.

[0029] In addition, it is desirable as for liquid crystal onset temg
erature of liquid crystal polyester (A) in the this invention to be
necessary, to be 240 to 330 °C from point of fluidity andthe
heat resistance to be a 330 °C or below. When liquid crystal
onset temperature exceeds 330 °C, at time of melt mixing and
thenecessity to make temperature when forming high to occur,
becausedecrease of mechanical property, increase, and lubricity
of anisotropy become thedefect, none is desirable.

- [0030] It is a temperature which here, placing in sample stage o

f polarizing microscope, temperature riseheats liquid crystal
onset temperature, gives out milky white light under shear
stress.

[0031] As for potassium titanate whisker which is used for this i
nvention with for example K20 and theTiOz2 as starting
material being a whisker which is produced by sintering method
the melt method , heated water method and flux method etc,
you can list for example K2TiO3, theK2Ti205, K2Ti409,
K2Ti6013, K2Tis8017 and potassium titanate whisker etc

which isshown with Chemical Formula of K2Ti16013.
Especially, as for 6 - potassium titanate whisker which is shown
with Chemical Formula whichbecomes K2Ti6013 reinforcing
effect is superior and it is most ideal.

[0032] As for pH of these potassium titanate whisker it is neces
sary to be a range of the6 to 8 and, pH under 6 furthermore
lubricity where themechanical strength decreases with defect to
become, In addition, when pH exceeds 8, when combining
theliquid crystal polyester and potassium titanate whisker and
hydrolysis of liquid crystal polyester to be promoted at thetime
of molding and fabrication, because mechanical property and
especially impact resistancedecrease, none is desirable.

[0033] Here, 10 min agitating pH potassium titanate whisker 1
g in addition to thedeionized water 100 ml, it is a value which
drew up suspension, measured said suspension withthe 20 °C.

[0034] In addition, fiber diameter of potassium titanate whisker
of pH 6 to 8 can use those ofrange of 0.02 to 2 m and
preferably 0.05 to 1 m desirably. fiber length can use those

of range of 2 t0 400 m and preferably 5 to 100 m

desirably.

[0035] As for talc which is used for this invention it is necessar
y, for theaverage particle diameter to be 2.0 to 6.0 m,
especially, 2.5 to 4.0 m is ideal. average particle diameter

_under 2.0 m jointly using potassium titanate whisker,

improvement effect of thestrength and modulus, fully' you
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T, . PHMFENE. OumEBALLHERED
ET. EMETR. ABBEFR. ABRTANECHEL(L
(A

[0036) CCTL\S., 2ILHYOEHHMFRIIXBRETR
ELE-RREEZNS ORBOMFETCRShIBTH S,

[0037) pPHE~BDFEIUBANVILDAANELY
EHMFEMN2. 0~6. OumBDINYORERIEITOS
HETHRRUIRTFILI100BRBIHLTS~3008
B, 8~200F R, HIZ10~150BSBMNKFET
Hd. RERNSERBRATIERADHRNBRETLHLS
. 300EBBBERASL. RBLAOARKBLDIADEN
Uh, REBORBMENFRELY, £-BEMABENSET
LIFEL <AL,

[0038) pHE~BDFIUBOAUDILILABERNL
HOEBHEIZII0/70~95/5,  FELLIZ40./6
0~80./20. #iz. ¥FLI1F4555~7030
OHBENFETHD, LREENI 077 0XRABTIERAE
HBYMREMRS L WNIN YU H, BESE. REMSMETLFEL
KIEW, -, REMNOS / SERIDERANMNKE(E
Y., THEEEXARRICEBEM) A HEBEELETLHEL
<7l |

[0039] XRBIZHL\TIX, pHE~SDFIUEDY
LY L ADBEUERHFENMN2. 0~6. OumdD3iL
HERERETHARSTHICLMNDATHY . MELHA
BETHEITEY, BLHT, HENITRBNORBEEZET
THBELL, BhiTRBE. BbiErELHhD,

[0040]) ZxRAIFERTSpHE~BDFEVEBHAYD
AYAZADBELUEYHFEN2. 0~6. OumdDENLY
FzOBFTEHYTITH BRE, SS0FRAYTIY
SH., FIR—bRAVTYLIE, PILIZ9LRAVT
JURBEUSLATLIR—bRAVTYLTAD) &E
TRBELTAWSZEHTE, Ay TV THTREYT S
EIzkY . ERAOHRNEYNER(ERTE S, Hho T
YRR ERE LTIEY— (2—F73/IFIN) T2/
JAEL MY A RELLTY, r~FULERLTOENE
YARELLSY, y=ANHTLTOaBLPY A RRLD
Sy, ErFaFLTOBL MY ARFLLSY, YOS
RFOEALRYIT FXLOT, ESAPEIFLVSUE
EnLS5vhyFTYIM, T, 41VTRELEYRLY
RFFOAANUFER—F, AVTELMIR (ZFIFAN

cannot call anisotropy supression effect or dimensional
accuracyand are not desirable. [n addition, when average
particle diameter exceeds 6.0 m, decrease, lubricity
deficiency ,the fluidity deficiency and poor external
appearance of impact resistance occur and are not desirable.

[0036] You say here, average particle diameter of talc is value
o which integrated weightwhich was measured with
sedimentation method is shown with particle diameter at timeof
50 %.

[0037] Potassium titanate whisker and average particle diamete:
of pH 6 to 8 as for compounded amount of talc ofthe 2.0 to 6.
0 m 5 to 300 parts by weight , 8 to 200 parts by weight and

especially 10 to 150 parts by weight are ideal withthe total

amount vis-a-vis liquid crystal polyester 100 parts by weight.
When compounded amount under 5 parts by weight effect of
this invention not to beremarkable, exceeds 300 parts by weight
external appearance of molded article not only beingimpaired,
fluidity when forming becomes deficiency, in addition
themechanical property decreases and is not desirable.

[0038] Potassium titanate whisker of pH 6 to 8 and weight ratio
of talc 30/70 to 95/5 and the preferably 40/60 to 80/20,
especially, range of preferably 45/55 to 70/30 are ideal. Above
mentioned ratio decreases and under 30/70 anisotropy
improvement effect notonly scanty, impact resistance and
stiffness is not desirable. In addition, when ratio exceeds 95/5,
anisotropy becomeslarge, dimensional accuracy also impact
resistance decreases not only becoming deficiencyand is not
desirable.

[0039] Regarding to this invention, potassium titanate whisker
and average particle diameter of pH 6 to 8 talcof 2.0 to 6.0

m jointly using combining with certain proportion are
necessary, forthe first time, dimensional accuracy and lubricity
which are superior withoutdecreasing, are acquired mechanical
property in synergistic by jointly usingcombines both.

[0040] Treating surface with potassium titanate whisker of pH
6 to 8 which is used for thethis invention and average particle
diameter can also use, as for talc of 2.0 to 6.0 m thecoupling
agent ( for example silane coupling agent, titanate coupling
agent, aluminum coupling agent and zircoaluminate coupling
agent) etc by treating with coupling agent, effect of this
inventionmore efficiently can achieve. As embodiment of
coupling agent - (2 - aminoethyl) aminopropyl
trimethoxysilane , - glycidoxy propyl trimethoxysilane , -
mercapto propyl trimethoxysilane , hydroxypropyl
trimethoxysilane ,the - ureido propyl triethoxysilane and
vinyl acetoxysilane or other silane coupling agent , in addition,
isopropyl tris isostearoyl titanate anZpigotris (dioctyl

- pyrophosphate) titanate , isopropyl tri -(N - aminoethyl -
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‘4akRIz—F) FaR—b, 4VTFAELIY (N=F
S/IFN=FI/IFN) FER—b. FrI3H2FLE
RACKMITFUVILRRI27L4B) IFLUFIRX—b. AV
Faeitry (CHEIFALKRATz—F) FRRX—FREED
FIRr—FrRAYFTYLITH, F=. PEFPLIFLTL
=LAV TOCL— b EEDPLE R~ RAYTY
SURIGEEMBRIZERTED,

(004 1] XRADHAGKY TR TILRIBERHO RIS
BIX15~80Pa-secTHAILHMNBETHY. ¥E
L<IF20~60Pa-:sec. WIHFLLIZ25~50
Pa-sechHEFLL, BRSEIMBEHHIASK)
IZTFUSRBHEAMIRDIENBRNARYSRFLANNEBR
HESNDIOALELT. K. HARKSTRERERESR
TEREGARLNADIEVLSIRROLURERT, SRR
MB8OPa-sec BAJEMAMBIOREMIUENT
BELBYBRBLRESHEBLALGVNENYMTZREL R+
STHY. £, BUORBBRAALGIHFFELI BN, 1
SPa-*secRATIIRMOBENBTLEFEL LG,

[0042] BH. COBMILEIMS (Tm) +10°CH
&HT. TYEE1. 000 (18 . 7/ XA XIZH
B1. OmmoxBEI10mmOEBJTTCHLEXTIR—TX
B—[Z&H>TRAEL-BTHD, CZIZBITSB. TmELU
BRMMEEIIECERRLZBRARYIZXTIL (A) &Rk
THd, |

(004 3] XRFDAEZRY TXTFLHIBERHORES
EEERMBRAICIYNBET I ENFELL. BAIE. Y
INY—ZXH— JTho— 8, ——4—, BEfEH L 3=
BIFHBLLEEAL, 200~350°CORETERERL
THERHETAI LM ERESh D, BB LU MPHA%
RAUWBAEEMRFITHELL,

[004 4] -, ZEHOKESR ) THIBHERDIZIZ. T
REOENEFRALHLLVVERT. BIEBUEFAS I URTEH
(EREEVY—FETz/—L, EFOX/ 2, RAT 7
4 FEBIUCHhoOBRBEL YY) | RARBRRA (&1
LIS/~ YL L—k ROVFYTFI—L, R
Y2z /0 E) [ BRABKURREER (TLEU0BELU
0. FOIATFN, FEON—TIAFI. ATFFYLT
LNa—=, AFPS5IFBLURYIFLUT O REE)
R (EREZTaL R E) BEUEH (AR
fthEIHL, 7220 Py, h—KoTS5voiRE) %
aUHaH. TEA. 8. SRNF. FBRRLALZED
BEOENFACHORTEHMIBERIMLT. FEOREE
54D eMTES,

aminoethyl ) titanate, tetraoctyl bis (di tridecy! phosphate)
ethylene titanate and isopropyl! tri (dioctyl phosphate)
titanate or other titanate coupling agent, in addition, youcan
use for ideal aceto alkoxy aluminum diisopropylate or other
aluminate coupling agent etc.

[0041] As for melt viscosity of liquid crystal polyester resin co
mposition of this invention it is important, to be al5 to 80 Pa-
sec, preferably 20 to 60 Pa-sec and particularly preferably 25
to 50 Pa-sec are desirable. As for liquid crystal polyester resin
composition which to said range has melt viscosity fluidity
issuperior and specific property that is shown thin molded
article where external appearance issatisfactory is acquired is
acquired furthermore, especially, with the thin molded article
molded article which possesses high modulus. When melt
viscosity exceeds 80 Pa-sec, molding property of thin molded
article becomes thedefect and satisfactory molded article also
dimensional accuracy is insufficient it is not acquired notonly, i
addition, there is not a improvement effect of lubricity and is
notdesirable. Under 15 Pa-sec mechanical property decreases
and is not desirable.

[0042] Furthermore, as for this melt viscosity with condition of
melting point (Tm) + 10 °C, as for the shear rate 1,000(1/
second) and nozzle size it is a value which was measured due t
Mooney-type flow testerunder condition of diameter 1.0 mm
diameter X length 10 mm. In here, Tm and liquid crystal onset
temperature are similar to liquid crystal polyester (A) which
isstated first.

[0043] Melt mixing doing with temperature of 200 to 350 °C
making use of for example Banbury mixer ,the rubber rolling
mill, kneader and single screw or twin screw extruder etc,
makes composition what manufacturing methodof liquid crystal
polyester resin composition of this invention, it is desirable, to
produce with melt mixing is recommended. method which uses
single screw and twin screw extruder especially is desirable.

[0044] In addition, in range which does not impair objective of
the this invention, antioxidant and heat stabilizer ( for
example hindered phenol , hydroquinone , phosphite and such
as these substituted compound ), ultraviolet absorber (Such as
for example resorcinol , salicylate, benzotriazole and
benzophenone ), lubricant and themold release ( montan acid
and its salt and ester , half ester , such as stearyl alcohol ,
stearamide andpolyethylene wax ), dye (Suchas for example
nigrosine ) and adding colorant, plasticizer, flame retardant,
the flame retardant auxiliary agent, antistatic agent or other
conventional additive and other thermoplastic resin which
include pigment (Such as for example cadmium sulfide ,
phthalocyanine and carbon black ), itcan grant specified
characteristic to liquid crystal polymer resin composition of
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(0045])

(®EH] LT, REHCEVERAZ S SITRRT D,

(0046 BEH1

p—EFOFRBEROO4ERMW. 4. 4° —PEFO
XLP2xZ1 26 ERB. FLISLR 1 28RBS
SFUBHBENNO. 6d1 /g RYTFLOFLIEL
— k21 6ERBEMER. AHEZRMA-REFBICHRA
#. ROFHTHREREBS Z21To7=.

[0047) . BEXRHABWMATIZ100~250CT
SHEl. 250~300CT2. 25KHMREEE=#. 3
15°%. 1BMTO0. SmmHgIZHEL. 5(20. 50
~3. OOBMMREEFVERSZRESE. BRI 2
~150Pa-secDTFTROERMANLETIRARY
IXFI (a) 8-,

(0048]

(Lol |

<00y /+0<0)<0)-0+ /

¢ OCHCH20 ), /—e—oc—@—co—)a

k/1/m/n=80/7. 5/12. §/20

ChoDASHYIXATILOBRRBAEEEIX29 3°C, BA
(Tm) X314°CTH>)=.

[0049] BEH2

p—E FOFXLREAEMO94ERS. 4, 4’ —PEFO
FUFII=N222BR8%. 2, 6—-UFELFVFT4
Lv147ER58. BARE 107 8ERBBIUTLIS
LER2 9 OB RWMEERRE. BLEE2@AREFTHICMLR
&, BEHFABRBERTFIZ100~250°CTS5HRM. 250
~330°CT2. SEHMRHEE-%. 330°C. 1. S
MT1. OmmHgIcHEL. &5i0. 50~3. 008
MEHEEFVVERSERES ., BRMEEIOPa-sec
OTRERRAXEHTIESHKIIXAFIL (b) Eigt,

this invention.
[0045]

[Working Example(s)] This invention furthermore is detailed be
low, with Working Example .

[0046] Reference Example 1

P-hydroxybenzoic acid 99 4 parts by weight , 4, 4'-di hydroxy b
ipheny! 12 6 parts by weight, terephthalic acid 11 2 parts by
weight and inherent viscosity inserted polyethylene
terephthalate 21 6 parts by weight ofapproximately 0.6 dl/g in
reactor which has stirrer blade and distillation tube,did acetic
acid removal condensation polymerization with following
condition.

[0047] First, under nitrogen gas atmosphere with 100 to 250
°C with S hours and 250 to 300 °Cafter 2.2 5 hours reacting,
with 31 5°C and 1 hour vacuum it did inthe 0.5 mmHg,
furthermore reacted 0.50 to 3.0 0 hour and condensation
polymerization completed, itacquired liquid crystal polyester (a
which possesses below-mentioned theoretical structural formula
of the melt viscosity 12 to 150 Pa-sec.

{0048]
[Chemical Formula 9]

K/N/m/n=80/7.5/12.5/20

As for liquid crystal onset temperature of these liquid crystal po
yester as for 293 °C and melting point (Tm) it wasa 31 4 °C.

[0049] Reference Example 2

You inserted p-hydroxybenzoic acid 99 4 parts by weight, 4, 4"
di hydroxy biphenyl 22 2 parts by weight , 2,6-di acetoxy
naphthalene 147 parts by weight , acetic anhydride 1078 parts
by weight and terephthalic acid 299 parts by weightin reactor
which has stirrer blade and distillation tube, under nitrogen ga
atmosphere withthe 100 to 250 °C with 5 hours and 250 to

330 °C after 2. 5 hours reacting, with the330 °C and 1. 5

hours vacuum did in 1.0 mmHg, furthermore reacted0.50 to 3.0
0 hour and condensation polymerization completed, you
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n composition of this invention anisotropy issmall, it is
superior in dimensional accuracy and thin film molding
characteristic, at thesame time, impact resistance , lubricity
and appearance of molded article fact that it issuperior in
comparison with Comparative Example clear.

[0061]

[Effects of the Invention] As for liquid crystal polyester resin ¢
omposition of this invention mechanical property , In heat
resistance to be superior, Especially, In lubricity to be superior,
At same time, Because anisotropy is superior small in
dimensional accuracy, as engineering plastic thefor example
various gear , sensor L EP lamp, connector, socket, resistor
relay case switch , coil bobbin , the capacitor, variable
capacitor case , optical pick-up, oscillator and various
terminal sheet , itis represented in transformer, plug, print
substrate , tuner , the speaker, microphone, headphone,
miniature motor , magnetic head base, power module , the
semiconductor , liquid crystal, FDD carriage , FDD sash ,

- motor brush holder , parabolic antenna and the computer

related part etc electrical & electronic parts ; Are represented
in VTR part, television part, iron, hair drier, the rice
cooker part, microwave oven part, audio part, audio * laser
disk , compact disk or other voice equipment part ,
illuminating part , the refrigerator part, air conditioner part,
typewriter part and word processor part etc household and
office electric appliance part which; office computer related
part, telephone related part, facsimile related part, copier
related part, washing tool, oilless bearing , the stern bearing ,
submerged bearing and or other various bearing , it is
represented in the motor part, lighter and typewriter etc
machine related part ; Are represented in microscope ,
binoculars , camera, clock and the etc optical equipment an
precision machine related part which; alternator connector,
IC regulator , potentiometer - base for light table, exhaust

gas valve or other various valve, fuel-RELATED * exhaust
system * air intake system various pipe, air intake nozzle
snorkel, intake manifold, fuel pump, engine cooling water
joint, carburetor main body , carbiX pam sir, exhaust

gas sensor, cooling water sensor , oil temperature sensor ,
brake pad wear sensor, throttle position sensor , crankshaft
position sensor , air flow meter , brake pad wear sensor andth
thermostat base heater hot air flow control valve for air
conditioner, radiator motor brush holder’, water pump impelle:
turbine vane and the wiper motor-RELATED part, distributor
starter switch , starter relay and wire harness forthe
transmission, window washer nozzle , air conditioner panel
switch substrate and coil for fuel-RELATEDelectromagnetic
valve, connector for fuse, horn terminal, electrical mounting
part insulating sheet , step motor rotor , the solenoid bobbin,
engine oil filter and ignition equipment case or other
automobile * vehicle related part , in addition it is useful in
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variousapplication.
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